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[57] ABSTRACT

A polypropylene-base resin composition which com-
prises:

(a) 80-60 wt. % of a crystalline ethylenepropylene
block copolymer having an ethylene content of
11-30 wt. % and specific physical data;

(b) 5-35 wt. % of an ethylene-propylene copolymer
rubber having a propylene content of 20-50 wt. %
and a specific Mooney viscosity;

(c) 5-35 wt. % of an ethylene-propylene-a specific
diene terpolymer having a propylene content of
20-50 wt. % and a specific Mooney viscosity; and

(d) 2-5 wt. %, based on the total weight of the above
resin components (a), (b) and (c), of an inorganic
filler having a particle size of 3 wm or smaller.

The composition has excellent paintability and high
stiffness, impact resistance and molding fluidity.

5 Claims, No Drawings
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POLYPP@PYLENEHEASE RESIN COMPOSITION

BA“KGROUND OF THE INVENTION

{1} Fieid of the Inventlon

4,480,065

This invention relates to a polypmpylene-base resin

composition havmg excelient paintability and high stiff-
ness, impact resistance and molding fluidity.

(2) Description of the Prior Art

Polypropylene resin has now found widespread com-
mercial utility owing to its low specific gravity, high

stiffness and superb heat and chemical resistance. In the

beginning, polypropylene resin was however unsuitable
for use at low temperatures, because of its poor impact
resistance at such low temperatures. Polypropylene
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resins cf the impact resistant grade, which are obtained

by copolymerizing ethylene and propylene, have been
developed and put on the market as polypropylene
resins usable at low temperatures. However, polypro-
nylene resins have recently been required to exhibit still
higher performance and the impact resistance of such a
degree as the 1mpaet resistant grade has been found to
be insufficient in some applications. In the field of auto-
mobiie bumpers, bumper skirts, trims, etc. for example,
there is a demand for resins having mutually-contradic-
tory properties such as high stiffness, high heat resis-
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tance and easy paintability as well as, at the same time,

high impact resistance. High molding fluidity is further
required especiaily in the case of bumpers, reflecting the
recent move toward larger moldings.

30

Various approaches have thus been proposed to im-

prove the impact resistance and paintability of propy-
lene resins. Japanese Patent Laid-open No. 47344/1982
discloses a polypropylene-base resin composition con-
sisting of 50-97 wt.% of a crystalline ethylene-propy-
lene block copolymer and 50-3 wt.% of an elastic ethy-

- particle sizes of 5-150 pm however lowered the 1mpact. | |
resistance of polypropylene resin as their promrtmns |
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lene-propylene-diene terpolymer having a Mooney vis- -
cosity(ML1..4, 100° C.) of 70-150. Japanese Patent

Laid-open No. 55952/1982 discloses a polypropylene
composition suitable for use in the fabrication of bum-
pers, which composition consists of 55-65 wt.% of a
crystalline ethylene-propylene block copolymer having
an ethylene content of 5-10 wt.%, pclypropylene units

insoluble in boiling n-heptane of 97 wt.% or more, units

soluble in para-xylene of room temperature having an
intrinsic viscosity of 3-4 as measured in decaline (135°
C.), and a melt flow index of 2-10; 30-35 wt.% of an

amorphous ethylene-propylene copolymer having an
intrinsic viscosity of 2.0-3.5 as measured in decaline

(135° C.) and a Mooney viscosity(ML14, 100° C.) of

40-100; and 5-15 wt.% of talc having an average parti-

cle size of 0.5-5 um. On the other hand, Japanese Patent
Laid-open No. 70141/1982 discloses a propylene-base

polymer composition consisting of (a) 30-85 wt.% of a

crystalline propylene polymer; (b) 5-50 wt.% of an
ethylene-propylene copolymer rubber; and (¢) 5-30

wt. % of precipitated or wet-ground heavy, fine calcium

carbonate particles having an average particle size of
0.05-1.0 pm.

Such resin compositions containing impact resistance
improvers incorporated therein are however accompa-
nied by drawbacks. Their stiffness, heat resistance and

molding fluidity have been lowered although their im- -

pact resistance and paintability have certamly been
1mpmved |

It is also commonly practiced to add an inorganic
filler with a view toward improving the stiffness of
polypropylene resin. According to this method, the
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stiffness is enhanced and the heat resistance is improved. . -

as the proportion of such an inorganic filler 1s increased.
However, it has been known that an addition of such a

filler, on the other hand, leads to a considerable reduc- R
tion in impact resistance. For example, it is disclosed in
“Engineering Materials”, Vol. 20, No. 7, Page 29 (1972)_ T
that the Izod impact strength of polypropylene de- =

creases as more talc i1s added although its stiffness and |

heat distortion temperature are improved. It is also
disclosed in “Plastics”, Vol. 17, No. 12, Page 27 (1966)

that the Izod impact strength of polypropylene is low-
ered when diatomaceous earth, calcium carbonate, talc
or asbestos is added thereto. Incidentally, the inorganic

fillers used in the abovementioned methods are of those

employed routinely and no spemal attentlon has been
paid to their part1ele smes

SUMMALRY OF THE INVENTION

An object of this invention is to provide a propylene-
base resin composition having excellent paintability,

high stiffness and impact res:stance, as well as hlgh' o

molding fluidity. |
The present inventors carried out various 1nvest1ga-
tions as to using both an inorganic filler and an impact
resistance improver such as an ethylene-propylene co-
polymer rubber (hereinafter abbreviated as “EPM”) or
EPM and ethylene-propylene-diene terpolymer rub-

‘ber(hereinafter abbreviated as “EPDM?”) in combina-
‘tion to enhance the stiffness of polypropylene resin and,
at the same time, to improve its paintability and impact .

resistance. Routinely-employed inorganic fillers having

were increased, similar to the results reported in the

above-referred to literatures, and thus failed to improve

both stiffness and impact resistance at the same time.

With a view toward achieving the above-described .

object of this invention, the present inventors expanded ,

their research. As a result, it has been surprisingly found o '

that the pamtablllty,, stiffness and impact resistance of
polypropylene resin can be significantly improved and
its molding applicability can aiso be made better. by

incorporating a specific crystalline ethylene-propylene. o

block copolymer,. EPM and EPDM as well as an inor- -

ganic filler having a specific particle size at specific. -

proportions.
The present invention thus prowdes a polypropylene-
base resin.composition which comprises: |
(a) 80-60 wt.% of a crystalline ethylene-propy]ene
block copolymer having an ethylene content of
11-30 wt.%, polypropylene units insoluble in boil-

ing n-heptane of 75 wt.% or more, an Intrinsic

viscosity of 1.2-2.0 as measured as a tetraline solu-
tion (135° C.) and a melt flow index of 8 or greater;

(b) 5-35 wt.% of an ethylene-propylene copolymer
rubber having a propylene content of 20-50 wt.%
and a Mooney v150051ty(ML1+4, 100° C.) of

- 20-100;

(c) 5-35 wt.% of an ethylene- prOpylene dlene ter-
polymer having a propylene content of 20-50
wt.% and a Mooney viscosity(ML 44, 100° C.) of
20-110, said diene being ethylidene norbornene,
dicyclopentadiene or 1,4-hexadiene; and

(d) 2-5 wt.%, based on the total weight of the above
resin components (a), (b) and (c), of an inorganic
filler having a particle size of 3 um or smaller.
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DETAILED DESCRIPTION OF THE
. INVENTION

The crystalllne ethylene-propylene block copolymer
useful in the practice of this invention has an ethylene 5

 content of 11-30 wt. %, polypropylene units insoluble in

boiling n-heptane of 75 wt.% or more with 75-nearly
100 being preferred, an intrinsic viscosity of 1.20-2.0 as
measured as a tetraline solution (135° C.), and a melt
flow index of 8 or greater with 8-80 being preferred. If 10
the above ethylene content should be less than 11 wt. %,
the paintability, especially the initial adherence of a
resulting molding will be reduced. On the other hand,
any ethylene contents greater than 30 wt.% will render
the modulus of flexural elasticity of a resulting molding 1’
smaller than 9000 kg/cm?. If the polypropylene units
insoluble in boiling n-heptane should be less than 75
wt.%, the resulting molding will have a2 modulus of
flexural elasticity smaller than 9000 kg/cm?2. Any intrin-
sic viscosities smaller than 1.20 as measured as-the tetra-
line solution (135° C.) will result in that the Izod impact
strength of the resulting molding be smaller than 10
kg.cm/cm at —40° C. On the other hand, any intrinsic
viscosities greater than 2.0 will result in polypropylene
compositions each having a melt flow index smaller
than 6 g/10 min. If the above melt flow index should be
smaller than 8, the melt flow index of the resulting
polypropylene composition will be smaller than 6 g/10
min. If any of the above-described properties is outside
its respective range also specifically defined above, the
stiffness, impact resistance and molding fluidity of a
resulting polypropylene composition will be too low.
EPM useful in the practice of this invention is limited
to that having a propylene content of 20-50 wt.% and a 15
Mooney viscosity(ML 44, 100° C.) of 20-100. Simi-
larly, EPDM is also limited to that having a propylene
content of 20-50 wt.% and a Mooney viscosity(ML| 4 4,
100° C.) of 20-110 and containing either one of the
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ethylidene norbornene, dicyclopentadiene and 1,4-hex- 44 ;

adiene as the third component, i.e., the diene. These
limitations are essential to the present invention, be-
cause lower glass transition temperatures (hereinafter
abbreviated as “T;”), of EPM and EPDM are effective
for the improvement of the impact resistance of poly- 45
propylene-base resins and certain optimum ranges are
present regarding the molecular weights of EPM and
EPDM to be used. |

It has been known that T, of each of EPM and
EPDM reaches the minimum in a region where the ;5
propylene concentration ranges from 15 mole % to 40
mole %. The above concentration range of propylene is
equivalent to a propylene content range of 20-50 wt. %.
When rubber is incorporated in a resin to improve its
impact resistance, it is known that there is an optimum 55
value as to the size of dispersed rubber particles. Simi-
larly, an optimum particle size is also present in a system
of a polypropylene resin and EPM and/or EPDM. If
the molecular welghts of EPM and EPDM should be
too small, the sizes of their dispersed particles will be 60
“smaller than their optimum values, whereas excessively
great molecular weights of EPM and EPDM will result
in particle sizes greater than their respective optimum
values. Accordingly, both of the above molecular
weights are preferred. The molecular weights of EPM 65
and EPDM, which can provide the optimum values as
to dispersed particles sizes, are 20-100 for EPM and
20-110 for EPDM as defined in terms of Mooney vis-
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cosity(ML 44, 100° C.) which is correlated with molec-
ular weight.

In the present invention, it is preferred to employ
granular EPM and EPDM as they facilitate the com-
pounding work. As exemplary granular EPM, may be
mentioned Toughmer P0O180, Toughmer P0280, Tough-
mer P0480 and Toughmer P-680(trade names; products
of Mitsui Petrochemical Industries, Ltd.) and EPO2P
and EPO7P(trade names; products of Japan E.P. Rubber
Co., Ltd.). |

It is possible to improve, in the present invention, all
the paintability, impact resistance and molding fluidity
by using EPM and EPDM in combination. The propor-
tions of EPM aand EPDM should each lie within the
range of 5-35 wt.% and their total proportion may
usually range from 20 wt.% to 40 wt.%. If the total
proportion of EPM and EPDM should be smaller than
20 wt.%, they cannot bring about their impact resis-
tance and paintability improving effects to any signifi-
cant extents and the —40° C. Izod strength of the result-
Ing moldlng will be smaller than 10 kg.cm/cm. There-
fore, it is not preferred to use EPM and EPDM at such
a small total proportion. On the other hand, any total
proportions of EPM and EPDM in excess of 40 wt.%
will lower the molding fluidity and stiffness of resulting
polypropylene compositions and are thus not preferred.
Furthermore, EPM cannot provide any significant im-
provement to the paintability when incorporated at a
proportion smaller than 5 wt.%. If EPDM should be
added at a proportion smaller than 5 wt.%, its impact
resistance improving effect will be small and the —40"
C. Izod impact strength of a resulting molding will be
lower than 10 kg.cm/cm. Accordingly, it 1s not pre-
ferred to use EPM and EPDM at such low propertles

The 1norgan1c filler useful in the practice of this in-
vention is an inorganic and powdery filler suitable for
use in resins. As illustrative 1norgan1c fillers, may be
mentioned calcium oxide, magnesium oxide, calcium
hydroxide, magnesium hydroxide, aluminum hydrox-
ide, calcium carbonate, magnesium carbonate, basic
magnesium carbonate, calcium silicate, magnestum stli-
cate, calcium sulfate, barium sulfate, calcium sulfite,
talc, clay, glass, dolomite, pirssonite, etc., with calcium
carbonate, barium sulfate, calcium silicate and talc
being particularly preferred.

It is essential that the particle size of the inorganic
filler used in this invention be 3 um or smaller. A parti-
cle size of 2 um or smaller is particularly preferred. If an
inorganic filler having a particle size greater than 3 um
should be used, the impact resistance of the resultlng
polypropylene resin COIIlpOSlthIl will be poor.

Here, the particle size of such an inorganic filler 1s
supposed to be that defined by a method commonly
employed in the art. There are various defimtions as to
particle sizes, including Green’s or Feret’s particle size,
Goebelein’s particle size, Nussenstein’s particle size and
Stoke’s particle size. Particle sizes may be measured 1n
accordance with a variety of measurement methods as
given in the “Chemical Industry Handbook”. The term
“particle size” as used herein means the Nussenstein’s
particle size which is determined by the photo-extinc-
tion. method. Measurement of particle sizes may be
carried out using, for example, a photo-extinction parti-
cle size distribution analyzer Model SKC 2000 (manu-
factured by Seishin Kigyo Company). As a particle size,
the partlcle size corresponding to 50% of a cumulative
particle size distribution (generally called “Dsg”’) may
be used. Incidentally, the majority of inorganic fillers
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generally available in the market have particle sizes in
‘the range of from 5 pm to 150 um. Difierent from such
‘conventional inorganic fillers, it is necessary to use, 1n
the present invention, an inorganic filler whose particle
size has been reduced to 3 um or smaller using a special
‘superfine grinding machine, for example, JET-O-
- MIZER Model 0202.

The proportion of the inorganic filler havmg a parti-
cle size of 3 um or smaller to be added in the present
invention should range from 2 wt.% to 5 wt.% based on
-the resin components of the crystalline ethylene-propy-
lene block copolymer, EPM and EPDM. Any propor-
tions smaller than 2 wt.% are too small to bring about
the stiffness-improving effect of the filler to a significant
extent. Thus, it is not preferred to use the filler at such
small proportions. Stiffness and impact resistance may
both be improved as the proportion of an inorganic
filler is increased up to about 15 parts by weight. How-
ever, the paintability is reduced and preliminary drymg-
of resin is lndlspensable upon molding same, if the inor-
ganic filler is 1ncorporated at such a high proportion.
Therefore, it is necessary to set the upper limit of the

4,480,065
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proportion at a much lower level. Namely, if an inor-

ganic filler should be added at a proportion exceeding 5
wt.%, it will be necessary to subject a resulting resin
composition to preliminary drying because the resin
will cause silver streaks to appear on a surface of a
molding due to the hygroscopicity of the inorganic
filler. If the inorganic filler should be added in excess of
5 wt.%, the initial adherence will be improved among
the paintability but the resistance of a resulting resin

composition to warm water and moisture will, on the
contrary, be reduced because the inorganic filler distrib-

uted in the resin composition will be allowed to absorb
moisture and thus to develop swells between the resin
layer and coating layer. Therefore, it 1s not preferred to
use the inorganic filler at such a high proportion.

The mixing of the various components used in the
polypropylene composition of this invention may be
carried out using any means commonly employed in the
art, for example, a single-screw extruder or a double-
screw extruder such as FCM, CIM or the like. When
producing the above composition, it is possible to incor-
porate one or more antioxidants, ultraviolet absorbents,
metal deterioration preventives, lubricants, antistatic
‘agents, defoaming agents and/or the like which are
routinely employed in polypropylene resins.

The polypropylene-base resin composition according
‘to this invention has high stiffness, impact resistance and
molding fluidity as well as excellent paintability (i.e.,
initial adherence, warm water resistance and moisture
resistance). Namely, the above polypropylene-base
resin composition has a modulus of flexural elasticity of
9000 kg/cm? or higher, a —40° C. Izod impact strength
of 10 kg.cm/cm and a melt flow index of 6 g/10 min. It
exhibited excellent performance in an initial adherence
test and warm water resistance test, which pertain to
paintability and will be described later in this specifica-
tion. Accordingly, the resin composition may be ap-
plied for the fabrication of automobile bumpers, bumper
skirts, trims, motorcycle fenders, etc. It may be molded
by various molding methods, such as the injection
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moldmg method, extrusion molding method, and com-

pression molding method.

The invention will hereinafter be described more
specifically in the following Examples, in which melt
flow indexes, moduli of flexural elasticity and Izod
impact strengths were measured in accordance with

65

6
ASTM D-1238, ASTM D-790 and ASTM D-256 re-
spectively.

EXAMPLE 1

Compounded were 65 wt. parts of a crystalline ethy-
lene-propylene block copolymer (hereinafter abbrevi-
ated as “PP-A’’) having the ethylene content of 26.0
wt.%, polypropylene units insoluble in boiling n-hep-
tane of 80.6 wt.%, the intrinsic viscosity of 1.7 as mea-
sured as a tetraline solution (135° C.) and the melt flow
index of 20; 25 wt. parts of Toughmer P0280 (trade
name; EPM produced by Mitsui Petrochemical Indus-

tries, Ltd.) having the Mooney viscosity (MLj 4, 100°

C,) of 21; and 10 wt. parts of EP57P (trade name;
EPDM produeed by Japan E.P. Rubber Co., Ltd. )'
having the propylene content of 28 wt. parts and the
Mooney viscosity (ML144, 100° C.) of 85 and contain-
ing ethylidene norbornene as the thll'd component; as
well as talc having the particle size of 1.8 um, as an
inorganic filler, at proportions respectively given in
Table 1. They were mixed in a Henschel mixer and then
formed into pellets through an extruder. The thus-
obtained pellets were formed into specimens by means
of an injection-molding machine and their moduli of
flexural elasticity and Izod impact strengths were mea-
sured. On the other hand, their paintability were evalu-
ated in accordance with the following method. Namely,
a two-liquid type priming paint of the acrylic compo-
nent-chlorinated polypropylene system was coated to
the film thickness of 10 um over each of the specimens
which were obtained using the above injection-molding
machine. Thereafter, a two-liquid type top-coating
paint of the acrylic component-urethane system was
applied to the thickness of 25 um over the primed speci-
men. After drying the thus-primed and top-coated spec-
imen at 90° C. and for 30 minutes, it was allowed to
stand at room temperature for 24 hours, thereby obtain-

-ing a specimen useful in a paintability test. Using a cut-

ter, a grid pattern of 100 1-mm squares was cut through
the coating of the specimen. After applying an adhesive
tape over the cross-hatched area, it was quickly pulled
off. The ratio of remaining squares of the coating was
determined in terms of percentage, on which the initial

‘adherence was evaluated. Besides, specimens useful in

the paintability test were immersed for 240 hours in
warm water of 40° C. and their warm water resistance
was then evaluated by observing the state of the sur-
faces of the coatings and subjecting them to the grid-
patterned pulling-off test.

Furthermore, after allowing the above-obtained pel-
lets to stand for one week in an atmosphere of 30° C.
and 90% R.H., they were formed into plates of 160 mm
long, 80 mm w1de and 2 mm thick by means of an injec-
tlon-moldmg machine. Surfaces of the resulting mold-
ings were observed. The melt flow indexes of the thus-
obtained polypropylene resins, moduli of flextural elas-
city and Izod impact strengths measured on the speci-
mens, evaluation results of the paintabilities of the speci-
mens and surface condltlons of the moldings are all
given in Table 1. |

EXAMPLE'S 2-3

The procedures of Example 1 were repeated except
that a crystalline ethylene-propylene copolymer (here-
inafter abbreviated as ‘“‘PP-B’’) having the ethylene
content of 16.1 wt.%, polypropylene units insoluble in
boiling n-heptane of 86.4 wt.%, the intrinsic viscosity of
1.4 as measured as a tetraline solution (135° C.) and the
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melt flow index of 47 or a crystalline ethylene-propy-
lene copolymer (hereinafter abbreviated as “PP-C”)
having the ethylene content of 11.6 wt.%, polypropyl-
ene units insoluble in boiling n-heptane of 77.1 wt.%.,
the intrinsic viscosity of 1.3 as measured as a tetraline
solution (135° C.) ‘and the melt flow index of 70 was
used in plaee of PP-A Test results are gwen m Table 1.

COMPARATIVE EXAMPLES 1-2

The proeedures of Example I were followed except
that, in lieu of PP-A, a crystalline ethylene-propylene

block copolymer (hereinafter abbreviated as “PP-D”)
havmg the ethylene content of 6 8 wt %o, polypmpylene
intrinsic viscosity of 2.1 as measured as a tetralme solu-
tion (135° C.) and the melt flow index of 4 or a crystal-
line ethylene- prepylene blo¢ck copolymer ‘(hereinafter
abbreviated as “PP-E”") having'the ethylene content of
5.6 wt. %, polyprOpylene units ‘insoluble 'in boiling n-
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g
mer PO280 as an EPM; 10 wt. parts of the above-
described EPS5S7P as an EPDM; and, as inorganic fillers,
talc having the particle size of 1.8 um, barium sulfate
having the particle size of 1.2 um, calcium carbonate
having the particle size of 1.9 um and calcium silicate
having the particle size of 1.0 um at proportions respec-
tively given in Table 2. Tests were carried out in the
same manner as in Example . Test results are shown in

| Table 2.

COMPARATIVE EXAMPLE 3

- A test was carried out in the same manner as in Exam-
ple'4 except that the inorganic filler was not added Test
results are given in Table’ 2. |

COMPARATIVE EXAMPLES 4-7

The procedures of Example 4 were repeated except
that the proportion of the talc having the particle size of
1.8 um was varied to 1, 7, 15 and 20 parts by weight

heptane of 94.0 wt.%, the intrinsic viscosity of 1.9 as 20 respeetwely Test results are summarlzed also 1n Table

measured as a tetraline solution’ (135 C) and the melt 2.
flow index of 8 was used Test results are given also in - PR .
Tablel. S - COMPARATIVE EXAMPLES 8-10
.TABLEiwy“
C - - Comparative
L Example Example
Unit .. . L . 2 . 3 1 2
Composition - o
PP-A - wt. parts - 65, .
PP-B wt. parts 63 o
PP-C “wt. parts 65 |
PP-D “'wt. parts o 65 |
PP-E wt. parts 3 I - 65 -
EPM Toughmer POZBO wt: parts - - 23 25 . .25 23 25
EPDM EP57P wt. parts 10 10, 10 10 10
Talc (particle size: 1.8 p,m) wt. parts 5 5 5 5 5
Evaluation results SR '. . o
Melt flow index g/ 10° mm.’” 97 - 1824 203 2.8 45 v
Modulus of - kg/cm - 9800 11700 . 10900 9400 10200
flextural elasticity . - T . L |
Izod impact strength ( 40“ C) kg em/em 147 125 110 121 118
Paintabilitv: - | R 2 o - ._ B
Initial adherence = CCgst 100 1000 100 100 - - 100
Warm water resistance* T I | | ‘ -
Appearance of molding 0 + T JENNERNS i (o S no no . no .
- defect defect. . -defect defect = defect .

terned, pulling-off test.

EXAMPLES 4—-9

Compounded were 65 wt. parts of a erystallme ethy-
lene-propylene block COpolymer (heremafter abbrevi-
ated as “PP-F”) having the ethylene content of 12.0
wt. %, polypropy]ene units insoluble in belllng n-hep-
tane of 88.0 wt.%, the lntrlnsw viscosity of 1.5 as mea-
sured as a tetraline selutlen (135° C.) and the melt flow
index of 20; 25 wit. parts of the above descrlbed Tough-

50

: No changes were observed on the surfaces of meldmgs and coatings were not pulled off in the grid- pat

Tests were carried out in the same manner as in Ex-
ample 4 except that, in place of the talc having the
partlcle size of 1.8 um, barium sulfate having the parti-
cle size of 1 2 wm, calcium carbonate having the particle

- size of 1.9 pm and calcium silicate having the particle

size of 1.0 pm were compounded ‘at their respective

preportrons given 1n Table 2. Test results are shown
also in Table 2.

_ TABLE 2
-Example B o -~ Comparative Example
- Unit 4 5 6 78 9 3 4 5 6 7 g 9 10
PP-F wt.parts 65 65 65 65 65 65 65 65 65 65 65 65 65 65
EPM Toughmer .wt. parts . 25.- 25 . 25 25 25 25 23 25 25 25 25 23 25 23
P0280 | | | | - . S
- EPDM EP57P . wt. parts .10~ 10 10 10 -.-10 10 .10 10 10 10 10 10 10 10
Talc (particle size: ~wt.parts . .. 2 3 5 g 1 T 15 20 |
1.8 pm) B | f
Talc (particle size: wt. parts 5
- 33 pm) - |
Talc (particle size: - wt. parts 5
3.3 um) -
Talc (particle size: wt. parts 5
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| ~ TABLE 2-continued
| . Example - Comparative Example

| it | 4 3 6 7 8 9 3 4 5 6 7 8 9 10
7.2 pm)
BaSQy (particle size:  wt. parts 5
1.2 pm)
CaCQj (particle size:  wt. parts S
1.9 um)
Calcium silicate (p.s.: Wit parts 5
1.0 um)
Melt flow index g/I0min. 92 89 84 83 8.5 8.7 10.3 9.7 8.1 7.3 7.3 8.4 8.7 8.1
Modulus of ke/cm? 9100 9300 9600 8900 9100 10100 8500 8600 10000 12400 13300 9500 10000 9800

Flextural elasticity | |
Izod impact strength kg.em/cm 117 121 131 168 153 125 106 104  13.8 17.0 14.8 7.0 6.5 6.3
-(—40° C)

Paintability: |

Initial adherence Yo 100 160 100 100 100 100 100 100 100 100 100 100 100 100
Warm water A X X

resistance® |

Appearance of -- | No defect Flashing No defect
molding

* ; No changes were observed on the surfaces of moldings and coatings were not pulled off in the grid-patterned, pulling-off test.
X: Swells were observed on the surfaces of moldings and coatings were pulled off in the grid-patterned, pulling-off test.
A: Swells were observed on the surfaces of moldings but coatings were not pulled off in the grid-patterned, pulling-off test.

wt.% and a Mooney viscosity (ML 144, 100° C.) of

EXAMPLE 10 AND COMPARATIVE EXAMPLES 20-110, said diene being ethylidene norbornene,

| 11-15 25 dicyclopentadiene or 1,4-hexadiene; and
The procedures of Example 4 were repeated except (d) 2-5 wt.% based on the total weight of the above
that PP-F, Toughmer P0280 (recited above), EPS7P resin components (a), (b) and (c) of an inorganic
(recited above) and calcium carbonate having the parti- filler having a particle size of 3 pm or smaller.
cle size of 1.9 um were compounded at their respective 2. The composition as claimed in claim 1, wherein the

proportions given in Table 3 as a crystalline ethylene- 30 sum of the ethylene-propylene copolymer rubber and
propylene block copolymer, EPM, EPDM and filler ethylene-propylene-diene terpolymer amounts to 20-40

respectively. Test results are shown also in Table 3. wt.% of the total weight of the resin components (a), (b)
TABLE 3
W

Example __  Comparative Example

Unit 10 11 12 13 14 15
e o O S
Composition _
PP-F wt. parts 75 75 65 65 50 50
EPM Toughmer PO280 wt. parts 3 35 50
EPDM EPSTP wt. paris 20 25 35 30
CaCOs(particle size: 1.9 um) wt. parts 5 5 5 5 5 5
Evaluation results
Melt index flow | g/10 min. 7.0 6.5 11.2 39 8.3 1.8
Modulus of flextural kg/cm? 9700 0600 8200 8400 5100 4900
plasticity
Izod impact strength (—40° C.)  kg.em/cm 123 - 125 1.4 14.6 not not

broken broken

Paintability:
Initial adherence % 100 70 100 80 100 90
Warm water resistance® | X X X
Appearance of molding no no no no no no

| defect defect defect defect defect defect

% X: as defined in Table 2.

What ts claimed is:

1. A polypropylene resin composition which com- - and (c).
prises: 55 3. The composition as claimed in claim 1, wherein the
(a) 80-60 wt.% of a crystalline ethylene-propylene particle size of the inorganic filler is 2 um or smaller.
block copolymer having an ethylene content of 4. The composition as claimed in claim 1, wherein the
11-30 wt.%, polypropylene units insoluble in boil- inorganic filler is selected from the group consisting of

ing n-heptane of 75 wt.% or more, an intrinsic calcium and magnesium oxides, hydroxides, carbonates

viscosity of 1.2-2.0 as measured as a tetraline solu- ., and silicates; calcium and barium sulfates; aluminum

tion {135° C.) and a melt flow index of 8 or greater; hydroxide; basic magnesium carbonate; calcium sulfite;
(b) 5-35 wt.% of an ethylene-propylene copolymer talc; clay; dolomite; pirssonite; and glass.

rubber having a propylene content of 20-50 wt.% 5. The composition as claimed in claim 1, wherein the
and a Mooney viscosity (MLji4+4, 100° C.) of inorganic filler is selected from the group consisting of
20-100; 65 calcium carbonate, barium sulfate, calcium silicate and

(c) 5-35 wt.% of an ethylene-propylene-diene ter- talc.

polymer having a propylene content of 20-30 E T
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